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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical fiber array for connecting an optical waveguide chip and an optical fiber said 
optical fiber array Have two substrates for pinching and arranging said optical fiber, and the slot for 
holding said optical fiber to at least one of said two substrates, and fixing to it is formed. The optical 
fiber array which said optical fiber fixes by the resin layer to said slot, and is characterized by having 1 
or the two or more cavemous sections in within the limits whose total of a diameter is 10 micrometers - 
500 micrometers in said resin layer. 

[Claim 2] It is the optical fiber array which is a plane-of-polarization preservation optical fiber array for 
said optical fiber array holding plane of polarization for an optical waveguide chip and an optical fiber 
in the fixed direction in an optical fiber array according to claim 1, and coimecting, and is characterized 
by forming the slot for holding the plane of polarization of said optical fiber in the fixed direction to at 
least one of said two substrates, and fixing. 

[Claim 3] It is the optical fiber array characterized by extending in this slot, forming sedentary reeling 
**** broader than a slot, and said optical fiber fixing to said slot by the resin layer while said slot is 
formed in predetermined V character-like length in an optical fiber array given in either of claims 1 or 2. 

[Claim 4] It is the optical fiber array characterized by said optical fiber being any one of an ellipse core 
fiber, a panda fiber, an ellipse jacket fiber, and **** fibers in an optical fiber array according to claim 3. 



[Translation done.] 
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Drawing selection Representative drawing 



FIG. 2 




16A 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation - 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical fiber array for connecting an optical 

waveguide chip and an optical fiber. 

[0002] 

[Description of the Prior Art] In order to connect an optical waveguide chip and an optical fiber, 
generally the optical fiber array is used. The dielectric (glass) waveguide chip and LiNb03 which form 
an oxide film on the semiconductor waveguide chip of a GaAs system and an InP system, and Si, or use 
a glass substrate for this optical waveguide chip LiTaOB The ferroelectric crystal waveguide chip 
constituted fi:-om a crystal has many classes. As the application, the various applications in the light 
source and optical conversion relation, such as optical-information-processing relation, such as optic 
fiber communication relation, such as a sensor and measurement relation, such as for example, an 
optical fiber gyroscope, and a high-speed modulator, and an A/D converter, and a laser diode array, are 
examined. 

[0003] When manufacturing the above optical fiber gyroscopes, in order to hold plane of polarization in 
the fixed direction and to connect two edges of the optical fiber drawn from the fiber coil which twisted 
the long optical fiber around the cylindrical body, and created it, and the optical waveguide chip with 
which the phase modulator was incorporated, the plane-of-polarization preservation optical fiber array is 
used. 

[0004] Said plane-of-polarization preservation optical fiber array consists of two substrates. After laying 
underground so that a slot is formed in one of sheets [ them ], and an optical fiber may be held to this 
slot and it may hold plane of polarization in the fixed direction, two substrates Superposition, By filling 
up with and hardening ultraviolet curing mold resin, such as room-temperature-curing molds, such as 
epoxy, heat-curing mold resin, or acrylic, in the clearance between this slot and an optical fiber, a resin 
layer is formed and it is formed by fixing an optical fiber to the slot of an array. 
[0005] 

[Problem(s) to be Solved by the Invention] In such a conventional optical fiber array, the cavernous 
section may arise in a resin layer by dispersion in the fill of resin, dispersion of the percentage of 
completion of hardening in each part of a resin layer, etc. When there is such the cavernous section, it is 
easy to generate the stress by bending and torsion at the time of dealing with an optical fiber, and there 
is a possibility that an optical fiber may be disconnected by this. 

[0006] This invention is made in consideration of such a technical problem, and it aims at not producing 
an open circuit of an optical fiber and offering the small optical fiber array of degradation of the 
polarization cross talk of optical waveguide. 
[0007] 

[Means for Solving the Problem] In an optical fiber array for the optical fiber array conceming this 
invention to connect an optical waveguide chip and an optical fiber Have two substrates for pinching 
and arranging said optical fiber, and the slot for holding said optical fiber to at least one of said two 
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substrates, and fixing to it is formed. Said optical fiber fixes by the resin layer to said slot, and it is 
characterized by having 1 or the two or more cavernous sections in within the limits whose total of a 
diameter is 10 micrometers - 500 micrometers in this resin layer. 

[0008] Thereby, an open circuit of an optical fiber is not produced and the small optical fiber array of 
degradation of the polarization cross talk of optical waveguide can be obtained. Here, if degradation of 
the polarization cross talk of optical waveguide becomes [ total of the diameter of the cavernous 
section ] large with the residual stress of a resin layer by less than 10 micrometers and total of the 
diameter of the cavernous section exceeds 500 micrometers on the other hand, an open circuit of an 
optical fiber will be produced more often. In addition, if total of the diameter of the cavernous section is 
within the limits of 100 micrometers - 450 micrometers, it is much more suitable. Therefore, the optical 
fiber array conceming this invention is a plane-of-polarization preservation optical fiber array for 
holding plane of polarization in the fixed direction, and connecting an optical waveguide chip and an 
optical fiber, and if the slot for holding the plane of polarization of said optical fiber in the fixed 
direction, and fixing to at least one of said two substrates is formed, it is much more suitable. 
[0009] Moreover, in the optical fiber array conceming this invention, while said slot is formed in 
predetermined V character-like length, it extends in this slot, sedentary reeling **** broader than a slot 
is formed, and it is characterized by said optical fiber fixing to said slot by the resin layer. Here, 
sedentary reeling **** says the rehef groove for missing the fiber coat coat section. 
[0010] By fixing the fiber core wire section, the plane of polarization of a fiber is fixable. 
[001 1] Furthermore, in the optical fiber array conceming this invention, said optical fiber is 
characterized by being any one of an ellipse core fiber, a panda fiber, an ellipse jacket fiber, and **** 
fibers. 

[0012] Thereby, the effectiveness of above mentioned this invention can be demonstrated suitably. 
[0013] 

[Embodiment of the Invention] The example of a gestalt of the operation which apphed plane of 
polarization to the plane-of-polarization preservation optical fiber array for holding and connecting for 
example, an optical waveguide chip and an optical fiber in the fixed direction for the optical fiber array 
conceming this invention hereafter is explained below, referring to drawing 1 - drawing 4 . 
[0014] The optical fiber array conceming the gestalt of this operation consists of the 1st and 2nd arrays 
16 and 18 which fix so that optical fibers 10 and 12 and the optical waveguide chip 14 may regulate the 
junction direction, as shown in drawing 1 . This optical waveguide chip 14 is LiNbOS. The optical 
waveguide (for example, Y character optical wavegmde) 22 of a predetermined configuration is formed 
and constituted by the substrate 20, and the phase modulator 24 and the polarizer 26 are arranged on this 
optical waveguide 22. 

[0015] As shown in drawing 2 , two edges (for example, leader 10a and trailer 10b which are connected 
to the fiber coil of an optical fiber gyroscope) of an optical fiber 10 As it fixes to the 1st array 16 which 
regulates the junction direction with the optical waveguide chip 14 and is shown in drawing 3 One edge 
(for example, edge 12a of the optical fiber 12 connected to the light source) of an optical fiber 12 It fixes 
to the 2nd array 18 which regulates the junction direction with the optical waveguide chip 14, and each 
edge 10a, 10b, and 12a of each above-mentioned optical fibers 10 and 12 is optically combined with the 
optical waveguide chip 14 through these 1st and 2nd arrays 16 and 18. 

[0016] Slot 30a of the shape of 2 character [ V ] specifically prolonged toward one end face in one 
principal plane as the 1st array 16 of the above is shown in drawing 2 , It consists of 30b, substrate 16A 
in which broad sedentary reeling **** (relief groove for adhesion) 32 prolonged toward an other-end 
side was formed continuously, and lid substrate 16B for plugging up each slots 30a, 30b, and 32 of this 
substrate 16 A. Two above-mentioned V character-like slots 30a and 30b are made the same as spacing 
with which the spacing agrees in two opticals axis of a fork road in the optical waveguide 22 shown in 
drawing 1 . 

[0017] And when assembling the 1st array 16, after making the slots 30a and 30b of the shape of V 
character of the above-mentioned substrate 16A crawl on two edges 10a and 10b of an optical fiber 10 
first as shown in drawing 2 , the polarization preservation side of an optical fiber 10 is doubled in the 
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direction of the plane of polarization of the light which spreads optical waveguide 22. Then, lid substrate 
16B is put from the upper part, the clearance between the V character-like slots 30a and 30b and an 
optical fiber 10 is filled up with an epoxy resin, it will heat at the temperature of 60 degrees C, both will 
be pasted up and fixed, and the fixing activity of the 1st array 16 to an optical fiber 10 will be completed 
among the end face of the 1st array 16 of the above by grinding free one end end-face 16a of an optical 
fiber 10. 

[0018] The 2nd array 18 consists of a slot 34 of the one shape of V character prolonged toward one end 
face of one principal plane, substrate ISA in which broad sedentary reeling **** (relief groove for 
adhesion) 36 prolonged toward an other-end side was formed continuously, and lid substrate 18B for 
plugging up each slots 34 and 36 of this substrate 18 A, as shown in drawing 3 . 

[0019] And first, when assembling this 2nd array 18, after making the slot 34 of the shape of V character 
of the above-mentioned substrate 18A crawl on one edge 12a of an optical fiber 12, the polarization 
preservation side of an optical fiber 12 is doubled in the direction of the plane of polarization of the light 
which spreads optical waveguide 22. Then, the fixing activity of the 2nd array 18 to an optical fiber 12 
is completed by putting lid substrate 18B from the upper part, pasting up with adhesives, and grinding 
free one end end- face 18a of an optical fiber 12 among the end face of the 2nd array 18. 
[0020] When using resin and fixing the above-mentioned optical fibers 10 and 12 to the 1st and 2nd 
arrays 16 and 18, So that the cavernous section of the following predetermined conditions may be 
formed in the resin layer which used the epoxy resin ( trade name EP 001 by Cemedine Co., Ltd.) as 
resin, soHdified, and was formed The plane of polarization of discharge and optical fibers 10 and 12 is 
adjusted for resin at the rate of 0.0016 or less g/sec as a regurgitation rate of a dispenser, and it fixes by 
arrays 16 and 18, and after leaving it at a room temperature for 1 hour, resin was heated and stiffened at 
the temperature of 60 degrees C. 

[0021] The cavernous section of the above mentioned predetermined conditions is 1 or the two or more 
cavemous sections in within the limits whose total of a diameter is 10 micrometers - 500 micrometers, 
and it foimd out by the following experiments about the operation effectiveness of this cavemous 
section. 

[0022] That is, the neglect time amount in the regurgitation rate or room temperature of a dispenser at 
the time of using resin and fixing an optical fiber to an array, was changed, and the array by which the 
cavemous section of various sizes was formed in the solidified resin layer was produced. The size of the 
cavemous section of a resin layer produced ten arrays at a time about the same thing, respectively. By 
observing sedentary reeling **** of the produced array imder a transparency microscope, the circle 
equivalent diameter of each cavity (section) was measured, and it asked for total of the diameter of the 
cavemous section. 

[0023] It asked for the burnout rate and polarization cross talk of an optical fiber about the optical fiber 
joined to the array by the resin layer in which the cavemous section of the size of these versatility was 
formed. The result is shown in drawing 4 . Here, a burnout rate (unit %) is a ratio to the total nimiber of 
samples of the same conditions of the number of samples disconnected with the thermal stress of resin, 
after temperature supplies arrays 16 and 18 to the spalling test inside of a plane (-40 degrees C and 80 
degrees C) for for [ every ] 60 minutes by turns and repeats this cycle 100 times. In addition, among 
drawing 4 , even if the bumout rate repeated the cycle 1300 times in 0% of thing, an open circuit was 
not produced, moreover, the approach as the optical-axis adjustment mentioned later that a polarization 
cross talk (unit dB) is the same — an optical axis ~ receiving — lateral polarization (Px) and the 
polarization (Py) of a lengthwise direction ~ measuring -lOxlog (Py/Px) — a table ~ it is a thing the 
bottom. 

[0024] As shown in drawing 4 , when total of the diameter of the cavemous section is [ 450 
micrometers ] 0% and it exceeded 500 micrometers, while the open circuit occurred, the bumout rate 
increased rapidly after that, and, as for the bumout rate, the biimout rate reached to 40% in that whose 
total of the diameter of the cavemous section is 1000 micrometers. The cross talks of polarization 
including what does not have the cavemous section when it will deteriorate rapidly if total of the 
diameter of the cavemous section becomes small 100 micrometers, although about 25dB will be secured 
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on the other hand if the total of the diameter of the cavernous section of the cross talk of polarization is 
100 micrometers or more, and it is set to about 20dB by 10 micrometers and total of the diameter of the 
cavernous section becomes small 10 micrometers deteriorated to 15dB. Therefore, in consideration of 
the balance of a bximout rate and a polarization cross talk, on the above mentioned conditions, resin was 
used and optical fibers 10 and 12 were fixed to the 1st and 2nd arrays 16 and 18 so that it might fall 
within the range whose total of the diameter of the cavemous section is 10 micrometers - 500 
micrometers. 

[0025] On the other hand, the optical waveguide chip 14 is produced as follows. First, a polarizer 26 and 
a phase modulator 24 are formed on this optical waveguide 22, and many opticallC pattems are formed 
on one wafer, for example at the same time it forms the optical waveguide 22 of a predetermined 
configuration in one principal plane (fimctional side) of a 3 inch wafer (for example, LiNb03 substrate) 
with vacuum deposition etc. (not shown). Subsequently, polish processing of the field where the end 
face of each class, especially the 1st and 2nd arrays 16 and 18 of the above are joined by the group unit 
in an optical IC pattem after starting using the dicing equipment which has a diamond cutter is carried 
out fi-om a wafer by making some optical IC pattems into a lot. After cutting [ after that ] an optical IC 
pattem from each class using dicing equipment similarly respectively and separating into much optical 
waveguide chips, one optical waveguide chip 14 separated separately is obtained (refer to drawing 1 ). 
[0026] And the 1st and 2nd arrays 16 and 18 which optical fibers 10 and 12 already fixed are joined to 
one optical waveguide chip 14, respectively. Among the ends sides of the optical waveguide chip 14, the 
1st array 16 sets an optical axis and the 2nd array 18 is joined to an about 26-polarizer end face by the 
about 24-phase modulator end face, respectively. 

[0027] In jimction of each arrays 16 and 18, while optical-axis adjustment is taken so that an optical 
output may become the strongest, adhesion by adhesives is performed. 

[0028] Specifically, the 2nd array 18 pastes an end face with adhesives in the optical waveguide chip 14 
first. At tills time, the light source is prepared in the open end side of an optical fiber 12, and optical-axis 
adjustment about rectangular cross 3 shaft orientations of XYZ is performed among drawing 1 so that a 
photodetector is arranged to other end-faces side of optical waveguide 22 (not shown), and the 
polarization preservation side of an optical fiber 12 may be in agreement with the direction of 
polarization of optical waveguide 22 on the other hand, measuring the light from the light source 
outputted through two fork roads of this optical waveguide 22 with the above-mentioned photodetector. 
In the phase in which this optical-axis adjustment ended, the 2nd these arrays 18 and optical waveguide 
chip 14 are joined by adhesives. 

[0029] Termination of junction for the 2nd array 18 of the above and the optical waveguide chip 14 
pastes up the 1st array 16 on the other-end side of the optical waveguide chip 14 with adhesives shortly. 
At this time, measuring the light from the light source spread through optical waveguide 22 with a 
photodetector (not shown), optical-axis adjustment about rectangular cross 3 shaft orientations of XYZ 
and the hand of cut of the 2 hearts (leader 10a and trailer 10b) of an optical fiber 10 is performed among 
drawing 1 so that the polarization preservation side of an optical fiber 10 may be in agreement with the 
direction of polarization of optical waveguide 22. In the phase in which this optical-axis adjustment 
ended, the 1st these arrays 16 and optical waveguide chip 14 are joined by adhesives. The optical 
waveguide chip 14 and optical fibers 10 and 12 which were joined by this by the optical fiber arrays 16 
and 18 and these optical fiber arrays 16 and 18 concerning the gestalt of this operation are completed. 
[0030] 

[Effect of the Invention] As explained above, the optical fiber array concerning this invention In the 
optical fiber array for connecting an optical waveguide chip and an optical fiber Have two substrates for 
pinching and arranging said optical fiber, and the slot for holding said optical fiber to at least one of said 
two substrates, and fixing to it is formed. Said optical fiber fixes by the resin layer to said slot, and said 
resin layer has 1 or the two or more cavemous sections in within the limits whose total of a diameter is 
10 micrometers - 500 micrometers. 

[0031] For this reason, an open circuit of an optical fiber is not produced and the small optical fiber 
array of degradation of the polarization cross talk of optical waveguide can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the optical fiber connected by the optical fiber array concerning 
tiie gestalt of this operation, and an optical waveguide chip. 

[Drawing 2] The optical fiber with which the edge branched is the decomposition strabism explanatory 
view showing the condition of having fixed to the optical fiber array. 

[Drawing 3] The optical fiber the number of edges is [ optical fiber ] one is the decomposition strabism 
'explanatory view showing the condition of having fixed to the optical fiber array. 

[Drawing 4] It is drawing showing the relation between total of the diameter of the cavemous section of 
the resin layer of an optical fiber array, and the burnout rate of an optical fiber and the cross talk of 
polarization. 

[Description of Notations] 

10 12 — Optical fiber 14 — Optical waveguide chip 

16 18 -- Array 20 - LiNb03 Substrate 

22 — Optical waveguide 24 — Phase modulator 

26 ~ Polarizer Slot of the shape of 30a, 30b, and 34~V characters 

32 36 — Sedentary reeling **** 
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DRAWINGS 
[Drawing 1] 
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